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(54) SEMICONDUCTOR SUBSTRATE AND 
PRODUCTION THEREOF 

(57) Abstract: 

PROBLEM TO BE SOLVED: To produce a 
semiconductor substrate having a single crystal 
silicon layer in which defect, e.g. COP, caused by 
CZ bulk wafer is eliminated or suppressed 
drastically. 

SOLUTION: The method for producing an SOI 
substrate comprises a step for preparing an Si basic 
body 21 produced by floating zone(FZ) method, a 
step for forming an ion implantation layer 24 in the 
Si basic body 21 by implanting oxygen ions from the 
surface side thereof, and a step for forming a 
buried Si oxide layer 25 beneath a single crystal Si 
layer on the surface side by heat treating the Si 
basic body, 
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glggA^ y a F z ifefc J: 9^f!£ftT:B 9 , 

IKkt «t 0 »** *U y n y ST* § If #1 1 IB 
EIMt93 3 RMMtf, Wilis y a yjf ?&£N£ 

3 ymwMm\ 5 5 ot>- 6 s oxw kbta**.* 

\ty? (Plasma Immersioin Ion 
Implantation) fci mbtlMmm 

imm9 } mmmfiK i o o o*cjajh 1 4 0 or 

2 <mm&mmh^ y 3 yseacfr*: ? mtm 1 e 
[fs^jsi 1 3 m-*y&xiM&. mmm^ 
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tLT^<«feix, afters i*«®B8*^Kt*^^ 

^ s i utrriint t ^v«4 fioite^c^ s o 1 $m 
tix*K, -t^bh. so 1 mmm-t 1 ztt\ 
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LV\ Special Issue: "Single-c 
rystal silicon on non-sin 
gle-crystal insulators" ;e 
diteci by G.W. Cullen, Journ 
al of Crystal Growth, volu 
me 63, no 3,pp 429-590(198 
3) . 

[00 03 J SfefiM^ftttCgWCtt. SOI#\ M 

o s f Ermmt. mmmitimntmmt i 

T&Kem&tfKZtLX^Z ( 1 EEE SOI co 
nference 19 94), 

[ o o o 4 j ttz* mm±^mmm^ixso i 
mmmk so i mmm^t t , s^Tartsa 
mmhvrc. *w s i ^x^fcaw***** 

k&frtX, ^?Si±tf)MOSFET, ICfcib* 

[00 05] &#>T'i>. ^22SMOSFETt4. K 

S„ MOSFETtfMBt&WBE (Vth) (i, -jR«t3± 
"JifcfcSftfctfs so 1 £ 
IW^Si(FD;Ful ly Deplete 
d) MOSFETtfD^ttiSSIft^SOI^RJKO 
»Sfe®t$ LfctfoT, ±»m»EK 

9 ft< < & fcftfcj±. s o i wm^-m* 

[ 0 0 0 6 ] S O I Wfc<m$£&thW&it 19 7 0 

(SOS: Sapphire on Silicon) 
*K MLM S i <0KfcC J: £ i$«f&MK(c k D s o I ffl 
mtmtttl1t&(FIPOS: Fu 1 ly I sol 
ation by Porous Oxidized 

Silicon). U9&b«& SBW*yifcAiS# 

[0007) Z-<nmkt *>&Afe^, K . Izumi 

$>!>,, (K. Izumi, M. Doken and 
H. Ariyoshi rEIectron. Lett. 
14, P. 593(1978)). ^9 AK*t<t 3 
Si»7XA9 lfciat-f^yS 1 O'^lO'Vcm* 

as&A-ts (H9B> . zomTi^y -mmwm% 

K13 2 OtSgS^SfiBTTx-A-L, KW9 4£ 

mm- 1 (B9c) . ^<m%. 4*>&wmmn 

(R f ) JS«Sft6»8t***aw.SWt«»^ 
#S i k«f*trHMtS i«9 5MB«8ft» SO iffi 
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d Particles), FPD (flow Pat 
tern Defect) ik'WG r own — I n%$(& 
tf-kttiX^t. 
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(T. Abe, Extended Abst.Elec 
trochem. Soc. Spring Meetng 
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[ooii] cop, fpd. osf^imco 
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[00 12] fife*, ^<?>CZ^xyN^fflV>T)@LSlSr 
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[0013] L*»LW6, 8Utf, DRAMSr»~fc 
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ft. KUIfelii' y 3 yggR* K«»HMTT" I T O X 
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[0024] 
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[00 2 53 y/- V-yj£ <FZ&) KJ: 

*)imzfttiW&fki/ y ( m, r f z ^ y 3 
y 3 y muz . kss & 4 # y& a u -f # y&Ai 5r?g 

(S2), «ay'J3>ii^MS 

a»«(BOX:Buried OXide)S£ 
mmh (S3) . z\o LT. SO I KKA^sE-r 6 
(S4) . 

[ 0 0 2 6 ] JJCK. J: 9A*W9fc«BStlMW* . 
[0027] 02 A£^-f i 3 t£„ 7D-f -f y/ • V 



->m ( F Z*) C«t 0 flsSSiifcftgAS' y 3 yS$> 
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[0 0 28] <^fc, il2BC*t«fcdfc. iggtSM^y 
SEA<f]"fea#) U 4*>&*M24tm6ftt. K 
*Wli'y3V«[2 gt-f-:fry&AS2 4<0± 

Mi$£2 2. Tffil*^26i:f *, B2*<?> 

iMTwmt a *>&xm 2 4 towm. mmiz 

[0029] ■f-oa. Ra^flun^rft a - 1 t\ ■< 
^yfiA« 2 4 mm ixwmmwm < b 0 x > 1 

2 5SMtS (02 C ) „ 

[0030] ZoLX . BOXl25±(C#*SJIvy3 
y* (so 1*) 2 2Sr*tl>soi»2 7^#4>a 

[0031] f z sfcj: ^utmsfi^ y =3 y« 

KFZy'Jam/s) Ut, CZ^XAfcJt^T. A 
;^>)iAM«COP^FPD^i'«Gr own - i 

SOIJB2 2tCOP^<oXKi*** 

#st^3tv s i m o x >7xa;h#& ; t *f»r 

tl(C!S:S. ^y3y«>x/\h*4v^i. Waco 

0 s Fco^fcK <cc t $ . 

[0 0 3 23 ZZX\ OSF (MIMii^) t 

^XAHW&^x-y hKftt^i tKJ:^-C r J >/t^) 

t 0 0 3 3 ] ifc. WIS- L,*V^T«9FCI' SCO 
P. FPDli, R-o«BBfcJ:&J»t#t ^WiTis 

t R C AgK*»*0S3HKO-OTibS S C - 1 ( N 
H< OH/Hj 0 2 ) JStOXASr^L^tt, tEbSSL 

yi-^yhmi. m#OFPD»4. SeccoKK 

1 Crj O7 /HF/H,O)£3 0#8B61&l'fc 

[0034] (FZ^y 3y>>XA) FZy'Jn^l 

y 3 yM^#8 2 fcMftMM L-CtS»#8 3 SrfrlM 
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ZXSj b^o. ) SrffSrdittiOftfeixi^iSfl 

[oo353cz>-y 3>7iAii vxjwmsm 
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"atoms/era^ SK<0^Rj5(«SJqSft.'C^S. ^ 
#UC*TtT, FZyiJny^IAtd 

fi«lX10 l6 atoms/cm3 Klf(7)#^tC 
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Wmi£(M&Wx.Hb%:r>X»h. *fl>fc*>, FZy 
¥3-4 1437 #&$tSE5tt««fc 0 (dSBSUrx ( CTx 

ar. Tivztvijx) Mzm. (Sito. 05-5%} 

<7>g*#X£)lA$-e3> £ t J; 0 V \) a f >7x/n<7)« 

wmsk&th £ 1 *t# * , *fc . mm 59-1 
3739 3#&man»j: 3 c osshmts' y 3 

[ 0 0 3 6 ] #§§-T-8 - 1 4 5 9 0 Bi5 

is 'j ynmcommmm^ y 3 yiims^M i& 

$»#8 3 SC#A U HFZlEKWrsSr 3 1 1 fcjf i L 

m^mimm±-ti £ 1 . «ft«^*iSiir 
^ y 3 > *mMm$:±w xamti £ t mwz% 

[0 0 3 7] FZIgfciSWt, «*S£Epftrt 

a, mwmiTi>7k¥mMTi>&\ mz, y^y* 
ea»«*fifi«c!6r its tihmmm t tmmmm 
t $m Lxw^ti^wmmmmmhz. t *> 

t 0 0 3 8 ] . F Zffifcfcff&^itO 

k LTIi. ;x)^ffl^tIHW:*X7^y ( ph 

I 0 0 3 9 J ^XA^tBftlW^- ffcfc 
LTv ^tt^JiM (fcfcitf* NH¥ 6~ 1 0 4 199 

[0 0 4 0] tH. FZ'y^)-ny^xJ\^MI.zmH. 

cop&swiFPDa*. me^xA^f-o, o*>4>i 

OfflgJg^XA£fflv^£fc#»£U\ 
[004i]FZ>-'jr! y*/xj\<m\5M<r>W$i± s P 

1 1 T ffSKffll ^ £ t $ . h < tCBOX® 2 5 
tT«ii2 6t^W»0±bfim^. 5 0Q- cm 

3 0 0 Q - cmettK** J: 3 JtffiiMaSSW 

[0042] SOiaHBtflfflLT, MOS h? 
>iS*9nf$mt1rhtteM*. BOXJlt LOCOS 



{LOCal Oxidation of Silic 

0 n ) ffi«tcj: >35E*fc#*3:fU«0 , C. r^/HE 

{0043] Hot, ^E^BBti^^SSOISK 
tt, ■F-i^A'iBWs XJHIfclMK> 

1 f - rft te t ffiifcfflv^* - t j^ts & . 
[0044] FZisvaym2i^mm 

a *y<rf&KLmz>fcti~>x. mm&z>mM*mi 

[0 04 5] Lt(i, MFZv>J^yS«2 1 

ft^ y n k^UHfc^ 'J 3 VJK^^Cl i: iPC 

[0046] mmzx *) . mwLkmikis y 3 yi* 

C^^ft t X *) file 0 Z t ifiX* # 5 . 
[0047] h*>hA,. H&CVD-^T?XvCVD^t" 

t «t 0 , fc s p v d t i *) mit^ y 3 ym^Mft ^ 

[0048] «HJB<0g§ fc UT t±. » n mHRju mS 

[0049] ( >f 7r>aA« ) K«>f a vwamrM 

cotmMEH. 1 K e V*>f> 1 0 Me V(J)©Hf ff* 3 
ZktfX'% ItiK JffifiHECJ: 0 ^^yaAl^ffS^ 
35(fc-f Sft«>. J: 3Rl0KeV*» 

4, 5 0 0 K e V^JgTff^ 9 £ t tffft LVi„ 
[ 0 0 5 0 ] &AH!{;t 1. OxlO'Vcm^ - 
1. 0xl0'Vcm ! , JcO0^L<{±5. 0X10 
Vera 2 -5. 0xlO ! Vcm 2 ff)ffiX'h$>. '&~h 

mtmmmmu^^iz^ 5. oxio>v 

[00 51 ] -f:*y&AI$Offi£U\ -2 0 0°Ot>^6 

0 OTtfJBTfttr? £ fc^Jfi t < , J: OffSSWJ OX: 
jb 1 ^ 6 0 0*C£lTt. L <«M— 6 0 0°Ctt 

[ o o 5 2 ] ±fc. isV3ywvm$mm<m£fr 
m*zv>. w^*<?mmmi. 5 5o°c*^6 5o*c 
[ o o 5 3 ] y 3 *3m*0mmyt *yfi%&* 

1 OH^fc-f 3r>h'-ATxy 3y««c-f 
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t"-A £t63£ t> v >J 3 y*&^i£AIg* fr& 

[0054] #y&AIg£. 75X7 

fftijt • H— { P 1 a s m a I mm e r s ion 
Ion Implantation) iZTlitt dZbi, 
$?&l^i><7)"C$>& (Jingbao Liu, e t . 
a 1 . , Appl. phys. Lett, 67, 236 
1 { 1 995) ) . 

[0055] Cl<7)%£\ t*-ittTttfc< * Affi*S^ 

HSS»A«H&Ci>5^, KIH *yfT*?a»fcgt 

«W-lf-K-e>/(PG I ld> . k 
- y / i 0 ff & 5 i k t> T*£ § . 
[00 56] *fc, SOI£«(cfctt$SSlkU"C"iB 

[ 0 0 5 7 } f fc, 8EA*ftB.fctf/ * fciiftAx*;!/ 
=¥- (Mf«E> fcgffiWtS&fcSi* mm<M*y 

2|llitf0aAX^=¥-^ 1 

[0 0 58] Mmm<o4*>&A*?t%om®im. y 
y ^ ■< * >s^si. s <i t & T'§ 

£ 0 2^^yftAI?S^T&9%&«^ i-fsi 

X 0 *>«V>S5 2 tf) 4$><?)-i #y£A£?P5: oZb iffl 
Witts ^lm^-ytLT. SBMtfy. * 

[ o o 5 9 ] , A *v&}sjmmMm\z, is U 3 
>«±HfcffiSS^?fM LTV*4V*»Mi, -f :t y& 

ifciffiLv^T&S. BOXifJfMSf 

[0060] { b oxjbo^iK) m^m-imx-hi 

St. Ar, He, Ne, Xe A^aBR&fV&tfXfcifilt 

frfc-tajHWCC* *) * i 0 iff * t < lilfcgt&T^gtt* 
XT«Lfc#X#ffl& (Mitf. T/^'y • 

%filTO^S:»Lfc, «tt*T*5. 
[ 0 0 6 1 3 *SR Sr^t^7ctt#H^f T«S 

[0062] BO XI &m$CD»t&m&&t LXii, 6 

o o taju^ y ^ y^in&mT . ** 1 < <* 8 o o °c« 
±^y ay^ss^T, mtzm Kit 1 o o oraJt 
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Is jl 7 y T% if fc «fc $ 7 7 v S' a 5 V T T^-AJMKc 

[0081] **7-~;t/tHt&^f!St trti. » 

[0082] ifc, FZ>-y3y>xA2i±(c«si 
i$mmtxm&th. mmm^mkn. mm.. 



Wffl. CMP^F^Xy^y^ W.yfx 7 f->^ 
(itfO^x-y^y hfcLTti, x^ 

[0083] mmWMl) EI3A~-3D{i, 
[0084] £1\ SilfeUWn-f^/- 

/-vtt ( f zffi) izi. oimziitzm&s i *>xys 

«fO«±{clM3 3*JWSl/CfcJ:^ (H3A) . 
[ o o 8 5 ] jkjc . mm 3 1 0£*Mlft»J» , I£SH * 
ySr-ftfyfc&A-fS, £-?LT.. -f^yaA!34fc 

J: y . TSN883 6±M*3 2 fc#£K3 1 5CffM$ 
tih (H3B) . 

[0086] &ic. S3C£*"f<Hfc:, *«3l£^ 

[ o o s 7 ] z o 5 jbtmsft^y 3 VJS 

3 2 £ S O 1 3$«t3 7 tfSfofctS . 
[0 088] »ftSi«3 5±t:«^fclMSfiSifl|3 
2liFZmiz£*)m!$.Ztltzt><7>X%m. FPD^C 

[0089] ^-L-T, ««ig€M3 3 & Bfe*t*Uf H 
3 DiZmi'X o kz-mmizl 0¥@*»t (SIMOX 

<t t, j;v^. £ d ixmtimmihs i 13 2ti»ft 

S i 1 3 5 ^^•LT^iBic. W>y|-a«ta 

[0090]^ fcfc, sSSfcJEt -C«niiUl3 3 
56Udl:> *^^#tJ«?nf±9ll^T-«!ig (*^rx 

^Jy^/fTouch Po l i s h i n g) SrfflV^ 

■f izmi^mtx^ %<?>x\ &ffizm%:x9 y 1+ 

[ 0 0 9 1 ] x. mihm^mm^mm^K^tii 
±.m.&7~-Mzx nms^zmmtfm 

[0092] ^wMizm^^ixhiammb ix^xm 
$u£Fzirtz£mmuzh<7)X*hh<7>x\ cz^y 

^y^xysgrffi^T. #SSilJtS I MOX^XAKifc 
^ CO PWcnxm^Wlfilz'}^ S O II 3 2 
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[oo93] ifwmm^htihmm-i tfyo&Afi 

{ K-XD lxlO^cr^IlxlO'Scm 
- 2 , J:0ff4t<li. 5xl0 16 cm- 2 M5xl0 18 
cm-*. Sfcff£L<i±. 4xl0"cm"!®5xi 

[0094] imm *ya7.flK:«Mfcs i mmm-h 
m<nm,wmm%tix{±. mm, mm. Ar, He, 

Ne, Xe^aSiS^^TXSriBfc^t-tiSSfflaT 
*0*F*L<ttK**^ffltt^X (Witt. 7/1/ 

[0095] m^-wats i wnmofwiaKfit 

1 2 5 omt. «t Off* L<(i. 13 0 oxaeLbw* 
B B H s i<9ilu&*arr&ft. 

[0096] mmmte, 2 «tm±i off* u < u 
4nwajtr**. 

[0097] £*ltt, f»BW^§'£ WM 
[0098] X. <fcOff*t<ii. -K4#>iiA*Ki 
ZDS. 1 1> 1 @JSU:< DJgUf 3 1 

[0099] ifitjt *?*ay-^«#^'fPiJS^ 

^SRrJBiBHtS i ft . 

[0100] ^BBKM^^^ft¥jf^^»W 
<DWtmm%t LTi±. 10 0%**. *Wi**4: 

3*lft*JStt#.Xi:LTfct He, Ar, Ne, Xe, 
N £ aFC&ft. 

[0101] #m«*s i mm>^ z^tmmiz 
x vxM&mrtiitamnmstbx 1 0 m 
_b £ Off * t < u 1 twot-c**. 

[0102] ( HttS»J 2 ) *38SO£ 2 O&BJgft 
ft. 

[0 103] FZz/Vx>*?XJ\*:fmth (SI) . 

mvzisyi >^xj\±izwmmMk. m z ^ y 3 

ftAS£ffM-fft (S2) . PMUSA^Uay 

£ pjfa«^#TT»a l . tt*jMi y^^is 

WfcBOXKMt^ (S3) . ZZiX'it. Ml 
wo-f^-hfcMT^S. iS(S2)ic 

[0104] ^KftMc^TfiL BOX«»« 
ft, FZy'j3y>XA^MfS (S4) . ftT. 

WK-fsrytt7JHr«w* (S5> . %<m, (S 

(S6) . idLTS IMOXWA^n (S 
7) . -ftfy&Aom. SKIP^f^MM 



t ft i: * £ ^t*->TL*Wf* ySEAttWf* 
[0 105]H4Cfc^T(4, 4*V&AIS*2Kfr 

mxvmo a tmmxfoh . *fc, 1a ( s 1 ) 

«L IS ( S2) mfcisV-a>mmWfrLX&<Z\k. 
i*fcff*U^T'#>ft, 
[0 1 0 63 BOXJRSft^MMHI (S3 S S 

[0107] H5 A-H5 Ftt, *%BJ1<7>Mfi!l«i?92 
coIgS ipt»iro ft . 
[0 1 08] USAfcfcWt. ff. S i Mifcb LXF 

zmzx *)m%iim®fki<v a^ss 1 ^ms 

tft. jMHCj6tTlHK5 l^«±«ftS 

iB5 3£ffMlTftu*r£^ ^^ASfcOfiaal 

^fJftCfcv^SirCt^ (05B) . 
[ 0 1 0 9 ] ££5 1 <r>±m&$> . MIH *y 

T-t7;u*m£mz7jklt:t)CDX'ht< 4 5- 
4 tt, 36R 5 1 «T0 5 6 fc±g!5fC«5 2 fc <0lBt:#ft 
fftJ:5CSlR5lrt»(c}gfi!iS*ift. t^^. ftlf 

[0 1 lOJifctc. 05DC^rJ:-5(C, «S5 7^ 
»tT. -<*>iiAffl5 4^tSHc^iTS2 s K 
ftS il(BOXl) 5 5*JgB£"fft. 

[0111] (^gftA : Mu 1 t i - 1/ I ) %<m 
Mt5 7til»U fftX±IOTtH^fc^^yaAX 
a (05 E) fc««£X« (05 F) Srtf^, 

[0112] jfeco-^^yaA^fc. ^X/v£Wfcy?— f 

i«« (@5D) wnitm. u»t. coj: 

f<7)<H-&\ BOXJgji^-^ftik^Eftih'tfti 

[o 1 1 3] sfca^^tf^fcft- smn^^y 

ft. 

[0 114] w-5 tT. gt#. -i^^iiA. SRJSfflta 
ft. 

[0 115) «Hllftlt5 3>>Ht£l^tl. * 

s^#tfi7ctt#Bmt»nrfLtta[S5 7 *zt>m 

[0 116] (miS«0l3)B6A>B6EB. *ft 
BB60^H»«M3«OlS&^^5tr«llT'*ft . 
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[0117106 ACfcWt . t-f . S i mkk IX F 

zmzMimztutwuks i *y^^%mme> 

lWt$, £SOCt:TSK61<0«liJ:CgHbS 

i » fc'o. &i»f 6 3 mfc i .4 # y&xmwm 

[ 0 1 1 8 ] JJtfc. B6 BO j; 5 k»6 1 

i£3H*y^*yaAUC4;tya7Ji64^ 
[oi i 93 mz. mec^t^oiz. mmm 

[0 120] (ITOXIS) aHS6 7*l!Hfc 

[0121] ^oMttftHJOTOJIMSWcJ: OHM 
fis i 16 2^«fcW«K€»m§it^^f 
T*<l^>miHl^6 5<9iS$UK&9,. « 

fts i me 5<?)fflmmji?h. m-^xm^s tm 

(H6E) . 

[01223 mimmmmmt^mjj^zx qmn 

[ 0 1 2 3 ] * LT . HiS»«6 3 S-ttS-t* t 
HtS iJi6 5ltW@^v«S i 316 2£ 
^S^fflf . i 3 LXimZtitc S I 
MOX>>XAji. F ZWB& i>tl,Z{mZtLX^$><7) 
X\ COP*£*MINl#«fir*\ SOZl#fl<5>;ft|>, 

[ 0 1 24 3 Sfcfc, f*««6 3*Nt£Lfctfcs fl? 

$ Lfc J: o tc*x ^%tsmitmm%x'mm ixt>& 

[ o 1 2 5 3 18 wu f zmizx zm&s i mm 
wmcomm-^mx'foh, 

[0 1 2 63 WRl 0 0mm~3 0 0mm<7)FW£OSS 

fl^u n w h 8 2mwizv >rmm.m 

8 lfcJDffftfciSaLfcS i 8 3(4Siii5l*Ki->T 

■y H £r -f X^KXy -f X Lllt& £ fc id Jfc 0 F Z 
S i ^XA#£B$fc|>, IH&fltfc ITOa-f/PUi, 
li S«»^iflt3^/l'i:, 1-3 MHz co 
S5)S1«*73 trfiOftf 5 £ t J: 0 ff * 3 . 
[0 1 273 ZKDXotZ. FZmtCX*). Sffi&yV? 



[0 1 2 83 (&MtMl > i/V3>mbtlX, FZi£ 
tei 9fBR£*ifc 8 -f y^co|t|g^v y a ys« ( F z 
y'j3>^iA, p-Si (100) ) t, im<0fcbb 

[0 1 29] I8£-f sT>'MlfiIX*JWf-l 80KeV 
XI, 5x 1 0 18 cm-2^^ytT*>3^- 

A) fcff&^fc. fr*>a»^««tf>iaK(i. 5 5o°c 

[0 1 303 %<m., **i<WioaSK£Oi (10%) 
/Ar (9 0%) mmmX'l 3 5 Or, 4B«S«!I 

[01 3 1 ] $*SHS i mWH (SOU) 1 79 n 
m/W.fr&tmitS i 1 ( BOX!) 4000 01031 
MOX^xa (SOI *>XA) tf*;M^tti*J:#o 
fc. 

[0132] -e^, SOIl*ffl<7jCOP?r^|iJ1~S 
fcft. SOI^XA^SC-lft#S(l. 0wt%(0 
NH, OHt, 6. 0wt%<?)H a 0 2 

«) xi oimmtiz. zix. mm^-T^m 

mi (KLA-TencorttSSP-l) SrfflV^tS 
OI^xy\^B0COP (0. 1-0- 2^^)C0ft 

[0 133] cz^yny^xAgriifc, ^§ti3tS 

0 i flsaiicijv^Ttt. met^xAS^ d 2 o offlri> 

mffi^XA^Ofc^ofc^Wi, J3J;^3 

[0 134]-*, FZ^yrJy^XAfcJSl-vt. SO 

1 Lfc«^tfev^Tt±. #fiL'7x/^S^: OO 

copi±, ^^yh^fL^-?^. c\<oXdiz^ cz- 

Si3HRKfiBt5^B"T*SCOP^ ^»fc=5rv^ 

SO I >)xAlis: kifiT&t:. 

1 0 1 3 5 3 . KSH ^-yaAiSfrc S 1 £H*$ 

J; iSH^fiSra^Wtfi&Ci t ifit"& h . 
[0 1 363 BOXIJFM^ $ f,i:7jc|7~-;^I 

[ 0 1 3 7 ] £±3 .4 fry&AUMtfcftrt^T , > V 

o y mmmmmt i , ffitu t lt^im^ y a y 

IBIr^iHfct-CSHt^yay*&»fi&tl.t. ^xa+ 

tcosp ( mmsmmm ) tf&tizt m o , ^ 
nmws o i st*i««t:*)^itf , s o i a<om 

izmzmix It o , Ifrl . aWMKcjav^tttv 
FZ^yay^XA«ilK£|£Ct£W;\ OSFO^ 

[0138] £^(4, CZ^XA^JfcKF Z^XACOS 
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o xBmj&ymmtx o . gExstutwiwc o p 
p (XM) w/s o i mzfrfctmittz 

[ 0 1 39 3 iitfctt LT, FZ^x/\a%fr(cti s *> 

\rt ascc o p jWJt/C^fffctfcv tot. ff^a* 

SOI«Kt«rO**. 

[0 14 0] (981012 > S iiWcfcLTFZttKJtO 
fW$^IU«AS iStttrJIKLfc. 

[0 14 1] ££>fc, ;*i£>s i Sft<o«ffl£l»fkL 
T 5 0 nmcomms i MfJMt^. -^IHfcJIfi. 

>f *>w^mmmxm±ti z tmm-h & . 

[01 4 2] HffiOSHbS ilSratTO* £l80k 
eVT"2x 1 0 18 cm-M4-yfl^3^ (^y^A) 
Lfc. ftWsmnmii. 5 5 0'CtLtz, OxlzX 
-?XmmWfrb , 4 0 0 n mtt^WISh'-? ££K> 

I0143J ;<Dtt, SIE^Oj (10%)/Ar(9 
0%) 3ffl»+Tri 3 5 0*C. 48|F^«3i&^-o 
ft. £UKflJi£lif*tSi:, #Mf B s i¥«ftfi (S 
O I Jg) 1 5 0 n m/il^S^-ftS i Jf 4 0 0 n m<0 

[0 1 44] £<?)SO ISB. FZttfcigfWSilJte 

t\ cz-si*KciSBt*cop. ppDtwwi 

[0 1 45]^LfcSOI««£49&HF3BiK*e 

COPiW3trt-i«^(Ctt. HFj&>6COPS5£$LT 
MfcS i»fcx**y/U RttfeKMfcS iflfrfcSS 
ZUtz H F Vol dtfMCStl* . *«<0*&tti. 
HF Vo i diiO. 053/cm' T'&-?£. 

[0 146] (HISM3) fttfcMifcMKfcFZS'»:i 

[0147] KD^>||HbS i IS£ffiLTO* £ 1 8 0 k 
eVf2x 1 0 n cm-M^>-aAtfe. iiA#<?» 
i4, 5 5 0t:tL3t. 

[0 1 4 83 it^fc. 3&K£O t ( 1 0%) /Ar (9 
0%) #ffl&4<T< 1 3 5 0T\ 4lSIBOlS«HI£fT : 5ro 

Jt. ■c&fcswi^iufcs i mt 1 o o nmgaw»s». 

[0149] £0)9xrNfc$itl<fctt, lfSO + £ 1 8 
Oke VT5X1 O^cm-M^y&AU PI^O^S 

[0 1 50] SaHSMfcJRSr^tSfc. SOIS150 
nm/S^a^SftS iJ(400nmtf)SOI >"/XA# 



[0151] C^SO Iltit, 7C«FZ&tz£<0im% 

titz f z ^xAi^-spt'$>s<?)T\ c z - s i wmz 
[0152] (HHH4) mmikffltttzFz-s i 

^XAg-ffl&Lfc. 

[0153] fUfc>JN$J|S il (SOU) 

MK^m^J; O 5 0 nm«S i MSrttftU:. 

[0 1 54] SBtfjRfcS i$£«LTO* £l80k 
eVT4x 1 0"cm-M^>aAL^„ &A»$0«K 
145 5 0*04:1^. 

[01 55] *StO| (10%)/Ar(9 

0%) SHSt+ri 3 5 0'C, 4B^75S»»«&f7$r 
V\ -f^yftAlSra^tSiStUc, ^dLTS 
O 113 0 0 nm/flA&ftWfcS i 19 0 nmSO 3 

[0 156] £«0tt» mz. 0 2 (70%) /Ar (3 

o%) #iim*T'-i 3 5 o'c- 4 m^msMZfi*'? 

ft. SOIlJbO*IHMfll*Mt£tt*:. SOIJf2 
OOnm/fflftja^BMkSiJBl 2 0 nmtOSO I >?X 

[0 1 5 73 £OSOI»i, 7C«FZ^XA<0*ISft 
S i JS<0-»T& C Z - S i SRKjEBt * C 

OP. FPD^^i4g^fc&a»ofc. 

[0 1 583 (mm 5 ) F Zftfc J: OfWSftftS i 

^XA^fflSLft. 

[oi59)$ fct, z^m^mm^Miuzx 9 5 

[0160] ^XA|»8-ffcv 'J 3y)H£3ILTO* 
£l80keVT"4X 1 0"cm-M^^AUw ft 
Al*7?8«fct 5 5 0°CfcL£„ 

[01 61 ] Z<7M. ZOVX^ZOt (10%) /A 

r ( 9 0%) WMt+Tl 3 5 0°C. 4 >MB09ff(»l» 
m^tz, SOIJB3 00nm/»a^K«9 0n 
mCOSO I ^XA^aS^* 5 ^^. 

[0 1 6 2] <r^ft. Kt'O z (70%)/Ar(90 

%) saiM*T'i 35 o*c. mffl<wmm%fi%-? 
tz. vxj\$ffiem&M&ft&tht > s o i Ji 2 o o 

nm/Si^a«fl^l 2 0nmtOSO I nmcOSO I 

[ 0 1 6 3 3 Cl^SO I if WiC Z - S i ^CgS-t 
SCOP, FPD^M(5^^.tl^^!t„ 

[0 1 643 (5KS0I6) JtffiRO. OlQ'cmWP 
* MFZ-S i^X7\^fflSUv:. 

[ 0 1 6 5 3 § fctl, F Z ^XA««{cfti?ft{c4 0 
5 0nmOS iO s JS^Jttfc. 

[0166] mmmrns i mzm ixo* % i s o k 

eVT2xl0 18 cm-M^Alt t SA^SS 
li. 5 5 OX;*: Lfc. 

[01 673 m.£0 2 (10%)/Ar(9 

0% ) #H^*T" 1 3 5 O'C. 4 
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fc. mmmitsimmittt. soutisonm 

/«86a»»ftJB4 0 0 nmOSO I ^XA^H^Jbii* 

[0168] CliOSO IJfii, jE/^PZ ^XAtfD— gPf 
&5<9T\ CZ-S iS$[£&BT&COP, FPDf 

[0 16 9] £<0&, SO I ^iAfc^y 

s^saS-ffSr-jA: ( 1 1 0 0*C, 4 h ) . ;<0gt 

s o i *?xj\<mmy 7 *xfc«feus t z 6§mmm 

c0Rrms-0. 5nm#0. 3 n mfci8*$ivn> 

£. ttzznso i ^xAoasmst so iflMJt^fe 

Mffilfc2x i 0 18 /cm 3 X'h*>K:i><?)tf. ftttnfifc 
5X1 0"/cm' OTteOHISflTVvfc. 
[01 70] 

[02] A-Cli, *feS0>¥SfHHgOf^RSJ6O- 
[H3] A-Dti. *S^mogStt^S*tSSx)i 



[B5] A-FJi, *^iOS2^MI^®^*im 



[06 3 A-Ete, #»W8&3«38t»S&iF?«iS 



[07] A~Eii, *%HJfo^*»«<7)lfS*a<7)- 

[us] fzv'j a > >>xy \<mmiM<7)-m % ypi-m 

[H9] A-Cii, »^SIMOX r >X/\^fp$ttg 

[ff^t^] 

21,31,51,61,71 FZy'j3y)lA 
24, 34, 54, 64, 74, 94 -ftf:*-**** 

2 5, 3 5, 5 5, 6 5, 7 5, 9 5 SM#>li/*»B 

3 3, 5 3, 6 3 %m 

7 8 W&Vny 

8 1 JBRfls 

82 y'l3W^7F 

83 mmi/v^y 

9 1 

92 SOI® 



[HI] 
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[H8] 
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J I J 1 I I I I 
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